. DLS data were collected from the commercial phosphorus, phosphorus ball milled without the solvent, and ball milled with water and EG (t1 = 24 h) to explore wet versus dry milling and the effect of the solvent. a) The particle-size distribution shows that there is a small difference between the commercial phosphorus and the phosphorus ball milled for 24 h without solvent. The addition of water to the milling jar increased the number of small particles produced after 24 h, but some larger particles remained. The use of EG drastically reduces the particle size after 24 h. b) The Dv90 of the materials milled without solvent, with water and EG is plotted. The dry milling slightly reduces the Dv90 from 12.49 μm of the commercial phosphorus to 10.53 μm. Water as the solvent greatly reduces the Dv90 to 3.88 μm after 24 h. Milling with EG produces a material with a smaller Dv90 after just 6 h.
. XRD was performed to identify impurities introduced to the phosphorus sample during ball milling. The phosphorus ball milled without solvent shows peaks indicating the presence of the black-phosphorus allotrope. 1 The high energies involved during the milling process can provoke the conversion between allotropes. The phosphorus ball milled with water shows peaks assigned to both cubic and monoclinic phases of zirconium oxide, 2,3 the material from which the jar is made, as well as zirconium hydrogen phosphate, 4 which implies that some of the sample is oxidized in the water solvent. The phosphorus milled with EG shows a diffractogram that is very similar to the commercial phosphorus and shows no sign of impurities. Figure S3 . SEM images of the commercial RP (a) and the RP ball milled for 60h (b). In the commercial RP, particles larger than 1 µm are clearly visible. After ball milling for 60h, the majority of the particles are smaller than 1 µm. Figure S4 . DLS particle size distribution of commercial RP ball milled for 12, 18 and 60h (top), SFG 6 carbon (middle) and of the three composites prepared ball milling RP having different particle size distribution and graphite for 24h (bottom). The particle size distribution of the composites show that aggregates of various sizes are formed and it is difficult to distinguish between the RP's and the carbon's particles. Figure S5 . Cross section of the electrode of the composite with the smallest particle size distribution of RP ball milled with graphite for 24 h (a) before cycling and (b) after cycling (in the sodiated state). The thickness of the casting increases from 15 µm in the pristine electrode to about 50 µm after sodiation. The volume expansion is most probably related to the volume expansion of the phosphorus. The cracks visible in the electrode after cycling may be related to volume expansion and contraction on cycling, but it is also possibly damage incurred during the decrimping procedure. The strings visible on top of the electrode after cycling are glass fibre from the separator. Figure S8 . Raman spectroscopy was performed on the commercial phosphorus, phosphorus ballmilled with EG, graphite SFG 6, and the composite having Dv90 of 0.79 μm ball milled with graphite for 48 h. The ball-milled phosphorus spectrum is very similar to commercial phosphorus, confirming that the chemical and crystalline structure of the phosphorus is preserved after milling. The composite only shows the D and G bands that are related to graphite, while the peaks from phosphorus are not visible. Moreover, the G peaks shifts from 1578 cm -1 in SFG 6 to 1597 cm -1 in the composite, suggesting a decrease in the number of stacked graphene layers that are present on the material. 5 Figure S9 . The C 1s region of the composite material was also probed with PES. The P-C bonds are more prevalent on the surface, and they disappear as the probing depth increases. On the other hand, the C-C bonds signal increases as the signal becomes more representative of the bulk of the graphite particles. 
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